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Summary7

SBMLToolkit.jl is a lightweight tool to import models specified in the Systems Biology Markup8

Language (SBML) (Hucka et al., 2003) into the Julia SciML ecosystem. SBMLToolkit uses9

the SBML.jl (Kratochvil & Giordano, 2021) wrapper of the libSBML library (Bornstein et al.,10

2008) to lower dynamical SBML models into dynamical systems.11

Statement of need12

Julia is a general purpose programming language that was designed for simplifying and ac-13

celerating numerical analysis and computational science. Building on the computer algebra14

system Symbolics.jl (Gowda et al., 2022), many high-performing solvers for differential equa-15

tions have been developed in Julia (Rackauckas & Nie, 2017). In particular the Scientific16

Machine Learning (SciML) ecosystem of Julia packages includes ModelingToolkit.jl (Ma et al.,17

2021), a modeling framework for high-performance symbolic-numeric computation in scientific18

computing and scientific machine learning. It allows for users to give a high-level description19

of a model for symbolic preprocessing to analyze and enhance the model. ModelingToolkit20

can automatically generate fast functions for model components, along with automatically21

sparsifying and parallelizing the computations. This enabled highly performing solvers of22

differential equations, parameter optimisation algorithms and methodologies for automated23

model discovery (Rackauckas et al., 2020). To give the systems biology community easy access24

to SciML, we developed SBMLToolkit.jl, an importer for SBML models. Together with the25

developement of other tools such as CellMLToolkit.jl (Iravanian et al., 2021) for import of26

CellML models (Cuellar et al., 2003), Catalyst.jl (Loman et al., 2022) for de-novo specification27

of ModelingToolkit models, and COBREXA.jl (Kratochvíl et al., 2021) for constraint-based28

modelling, we hope that SBMLtoolkit.jl will help to catalyse the development of further29

Julia tools in the bioscience domain to ultimately accellerate research on biological systems30

(Figure 1).31
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DRAFTFigure 1: The Julia ecosystem for systems biology. SBMLToolkit.jl links SBML and BioNetGen (Blinov
et al., 2004; Harris et al., 2016) models to the SciML ecosystem.
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